Rhamnolipids
Introduction

38
Biosurfactants are surface-active amphipathic metabolites produced 39 by a variety of microorganisms which include bacteria, fungi and yeasts. water, were distributed into 1.5 ml sterile micro-centrifuge tubes. To evaluate the effect of temperature variation on NY3BS's surface 309 activity, the NY3BS solution at the CMC was heated to 40°C, 60°C,
310
80°C and 100°C in water bath, 120°C and 140°C by autoclave for 1 h.
311
After cooling to room temperature, the corresponding surface (Table 1 ). In addition, the yield of NY3BS produced by The identical mass units were detected for different compounds. They could be distinguished from each other only by analysis with the higher resolution mass spectrometry facilities. t2:36 dominant and could be assigned to singly sodiated monorhamnolipid
448
[Rha-C 10 -C 10 + Na] + and dirhamnolipid [Rha-Rha-C 10 -C 10 + Na] + , 449 respectively ( Fig. 3 A to J) . The parent ions at m/z 499.3 (Fig. 3A) , 687.4
450
( Fig. 3E and I ), 513.3 and 517.3 (Fig. 3F ), 549.3 (Fig. 3H) 2 Na] + , respectively (Table 2) . Many minor or trace components of 455 rhamnolipid NY3BS were also observed (Table 2 and Fig. 3A to J).
456
Among them were ten novel rhamnolipids, which included five and Rha-C 24:1 , and five dirhamnolipids: Rha-Rha-C 6 -C 6:1 , Rha- (Fig. 4A) . The corresponding NY3BS sample was isolated 462 from the fermentation using glycerol as the sole carbon source.
463
Further tandem MS analysis of this parent ion gave fragment (Fig. 3C ) and 555.4 (Fig. 3G) . concentration of NaCl reached 20% (Fig. 5B) . slow growth (Fig. 1) . In contrast, glucose and glycerol were equally 509 good for growth but, the former is better than the latter for NY3BS 510 production with respect to the surface activity (data not shown). five dirhamnolipids: Rha-Rha-C 6 -C 6:1 , Rha-Rha-C 9:1 , Rha-Rha-C 10:1 -
526
C 10:1 , Rha-Rha-C 24 , and Rha-Rha-C 24:1 (Table 2) . To the best of our 527 knowledge, these ten rhamnolipid species are being reported here for (Fig. 2) . It appeared that strain NY3 was capable of degrading all 583 five PAH substrates. Particularly, the strain was able to efficiently 
